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PROBLEM TO BE SOLVED: To shorten the length of a gate electrode of a field effect transistor 
without deteriorating IV characteristics of the transistor, by providing a second conductivity 
impurity region which is. formed to cover the boundary of at least either one of a source region 
and a drain region having a first conductivity type and a semiconductor substrate and not to 
cross the gate electrode. 

SOLUTION: In a p-type pocket MESFET, p-type pocket regians 17 and 17 are respectively provided 
below a source regions 16a and part of a channel layer 12 and below a drain region 16b and 
another part of the layer 12, and a gate electrode 14 is formed on the channel region 12. In 
addition, a source electrode 18a and a drain electrode 18b are respectively formed on the 
source and the drain regions 16a and 16b. Since the pocket regions 17 and 17 are formed apart 
from the gate electrode 14, the regions 17 do not come close to each other, even when the 
length of the gate electrode 14 is reduced and, since holes generated by impact ionization are 
concentrated below the channel layer 12, the occurrence of a phenomenon in which the static 
characteristic of the MESFET is distorted is eliminated. 
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yxgmkrfiLt-rs. s^fc^ffcWfcfcL flmf. v>f 

7WLAN (Local Area Networ 

5-3 o gh znmn&wm&i&izmvi 

y-H£S*ffiJiU ifcfflSrjy^^yxfcigjDS* 
ft (0. 4) = (36 6/315) 
= 2. 3ft (0. 8) 
=60GHz 

*U>. -f&fc^ m$y^T^&igWE8a&£#S 20 

[0 04 7] itz. *W»fc*,Vvctt % 4>HfI8l 5. 
150gL a ,S:fi!*J:')^<^rsc:i:t«I:'?. V 
-X- KW>flMl6a, 16b|g<0l©»L n -,, + £ 

mr. zcrm&ii, y-x- >wwnHm< 
[0048] S3i±. y-x - km yia<9igig*>i0K 

^@ (a) « % y-h£L« = 0. 8j£mT>f< 30 
®«$15tf>(lL,„#0. 2 5^m<0%^fDh'U>f 

e • «8attt@T*>£. a*u mm < b > «, 

U = 0. 4jumT*4'ia«i*l 5^tBL s ,*J0. 25ju 

-x- KW>ra<7)raraL„.-„ + % K n 

&£ft-t&. £4>MHtt. V-X- KW>1it£l 6 

a. 1 6bcom^im<^ztizx^x. m-*?*>v 

[0 04 93 tfcs 04«u y-x- FW>WHi 
^L^^57BTJ)|,. ^ajo^^Siotc. y-x 
«r* f: . F E TO L » >HKffttl*lcflrF*-£ . 

[0050] msmmAfrt,. y-x-KW5#) 

EKL»- n+ tt s 1. 4/tmJ3Lhk-t*;i:4«a4U^ 
£fc*«$h&»4. -r&*>^ y-X- KM MSOffijiL 



(7) *$§m 1-1 50 124 

1 2 

iSSrESEScf t t&B LT JlttMlteicJ: OIK&t 

[0046] y-H&Lg=0. 8*imtC&.tSf t = 
26GHz. S^8i:ay^^>'Xgm.« = 3 1 5 
mS/mmtfcOs y-KfiLg=0. 4um(:glL 
t^)gm,„ = 3 66mS/mmT'J)5^g$ 
■TS. #ttfcf t = gm/ (2P iCg) £Jlffl 

4Atm«0^-£0y-h^*Cg (0. 4jum) ^r- 
hfiO. 8/im<0^-oy-h^l;Cg (0. 8jLtm) 

S.-TSfc. y-hgLg = 0. 4/imtU/i^Oj6 

isf^aasf t (o. 4)«, 

(0. 8/0. 4) ft <0. 8) 



Khhzhtfvtt^iz. mm. y-x ■ nwyiaoffi 

ftL„.-,, t £l. 4jumfcL-0-^ h^Lg^O. 4 
Atmt5i«rr«.t«>fc«. +S««15Oi|BLs.S:0. 

[0051] ifct. pS^-y K®#1 7 , 1 7tf)J&£ 
fiLSfcoV^T^W-Si;. @2<0FET1 OBtfcV^T 
t>, pM/"K^ yh«lSl7. 17(±y-bm«il4*>4> 
KfrCi9t3*lT»*. SlfcjRLfcFETl 

[0052] Zt>tmmizWffit?>t. FETlOBt 
tJV^Ttts pSjK^»/ b«Sl7. 17<03SSP*t. f-^r 
^H2t 1 5 1 tO^Bii X *) i> . 

7, 17OS<0ffi«|Lp- P tt. ft*;H2^J:0 
t^<53:«»«kdfc^$ixTV^. *B^«1 5, 15 

*\ y-h^si4fc*tLTaes^w (-fc^7T5-f 

h^Ut^L-v^. got. iOid5r^t{±. Lp-p 

W y i v^fctJft^^y ^ * flJSy-t&fcab-c&i. . 
05Ji. p»k^miwi7, 1 7tf)jaBSLp-p#& 

*>t>. PIBIi. Lp-p^\ 0. 5 9 5/zm<0^OHW 

0. 595*im x *mffl&l 5OigL 3 . = 0. 5/imt 
U:. 

[00 5 3] »KWyiV^S^6k, B^L 

v?? 9 yxoe-^ iOT'J) 0 . ME S F 

ET<7)^»W:JtLT^#=5:KSi:=&r-5. *LT. - 



(8) 
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*>±#h. zmmt. v-xmtznixu. ie&* 

>fTX3*U K W >-®«fc*fl/Cli. %£JVTX% 
b. npnJUX-7h7> : JX?tm&<7>®fPi:!£f 
4X-ym&Z<W$&\Zi>£.-?t. 10 

[0054] *%m<r>m<ryttgk. h w > i v^it« 
*y?£«ft!hr pSjK*-* MMU 7 , l 

[ 0 0 5 5 ] 06(i. m^Bfl Ltdm^?* -9 £JH 

SL^r-^tt. y-h^U = 0. 4junu y-x ■ 

<gL a „ = 5. 5jLtnu pS^-f h««<0Sf@L P -p= 20 
0. SjumfcUrptf^hSMESFETl OOFl' 

•k&P^-yhSMESFETlOii. ^-hSUJ- 
0. 4,um£T1g8LTi>. I V*$6#£fcL$r^. o 
KM:'«a&WWlS*U £^*7*#tt#Jlff 
X. I"?, ^y^t>»«l$nTV^p^«yhSMES 
FET£ft£«rfc#T#fc. ^cOFETcOjgBr^ 

aasf t»±. #6oghzts>d. ^s'jas^o^sa 
sastcswc. &#>xm%W}mm z Fb ixmmt 

ZZttfiTZtl. 30 

[00 56] *m&m%9$kYyyvx?<m 
mm^^xwmh. m\i. *m&msm&v 

yyisX9<T>% 1 <Ol^r&£^tmigBnB0TJ> 
6. ifc. 08ii. ro^r&fciO^iiSp^ 7h 

SME SFET<0£Jfc93-v >J 7*ffig7-07 r 4 A'Srf* 

•t^yymvhh. 

[00 57]*3fSli. y-X- KH>«Kfc» *s 

. pS* «y hmmt Srv^-fnt h«8fc*t 
zhm&mvbz. t-r. ^jesitGaAsssi 1 40 

HSi>f^yi&JniaaE4 5KeV v K-XS2. Ox 
1 0 1 2 c m- *<%fefFTM LXmim b nffi 

Of^*iPJI12tJBW-4 (07 (a) . 8V> 
TCLO^g 1 1 ^izmtiiWm^e 0 0 nnUOgfl^y 

?XT>mz&ftii. zwrnfofyrxrymw- 

SI 4 SrJ&fct* (07 ( a ) #$) . %LXZ\<Q7*— 
hmS 1 4 ^7X? fc UT S i 4 *y£in3£mE5 0 K 
eV s K-Xgl . 0xlO 13 cm"!^T^>t 
A1-S^t(C«J;i). +S««15i:^5nS^itS 50 
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(##fcl) 1 5£»Jfctl> (07 (a) #K) . & 
fc. S«£ffi£7*7X-7CVD(Cheaical Vapor Depcsi 

tion) mzm*xmt.iis ioimmzomztzm 

bfc&. Wt(fR I E (Reactive Ion Etching)^)^ 

-fS:ii:tJ:i)y-h«ffil40fflffifcS i0 2 *> 
&£*ifiSR3 8*JgjrfS (07 (b>#!&) . ^ 
T Z OlfeSIS 3 8 it V X 9 iz LX M s A * > * WmS. 
180KeV N K-X42. 0 X 1 0 1! cm- ! <^t 
A *y&X-th Zttz£')#7 % y>'*JWJTt%:i>P 

m) . 

[00 58] <KtNH 4 FiS£fflVYtfflg3 8 

£ (07 ( c ) mi) . »vc?ml ms&wtzTyx 

•7CVDM)BV^S iOzWtemfcvmZtzimLKi 

a. RiEmnmfi&z.'y^yrzm^xxv+y?? 

h Z b lz£ 0 V- hWfe 1 4 <D®ffitz S i Oz A^^rS 
tagJS4 2Sr^firrS (07 (d)#Hg) . ^LT^<0 

*agK4 2 fcvx^fc ut s i >f *y ^ueamEi 2 0 

KeV. K-Xft3x 10 13 cm-*O&fKM*y&X 
•fSdfcfci 0 V-X1S«1 6 afcitfFH y««l 
6b?r}gjS-rS (07 (d)#SS) . 
[0059] mz. N H 4 FfflE2rfflV^Tfflfi4 2 2r^* 

PS^.tf8 0 0~9 0 0x:-cr--;W^fct 

^ttciO. 08^L7tid^ J r'J7*aero7r 

$rfflV^TAuGe-^*>^&V-X^Sl 8 afeilf 
FW>«1 8b*jmLXp*ir<y M^GaAs 
MESFETlOSr^TS (07 ( e ) #gg) . 

[0060] &miz xti\£. y-hmm 1 4 tm.3 
8W4 2*mm?&ztiz£-ix. #mim5. v 

-X ■ y&SLl 6. pS^y-/h®lSl 7?>vvf 

tit, e^&«fcSBti-s c fc*«-c# 5. 
[0061] ±iaiStirafe:tJv^T{±. 

3kWmz4 *y&Xtz £*>XJ&&L lx *> 

[0062] JiffifSitsattj^TJi. i-r. m 

<?ytt£\ W38$-^lSLTpS^ y h«Sl 7^ 
j£LT*^ (07 (b ) #83) . «a^)j£v^fllS4 2^ 
«LTy-X- FW>fMl6a. 16b$r^L 

[ 0 0 6 3 ] U»U *%m\i.ZtUZ®g.1*tlh i>0)T 

^m.4 2mf8.LXV-X- FWyffHl 6a. 1 
6b£jft£U fSWi-iV«3 8Sr)efiSL 

T pS#y <y b«« 1 7 Sr^jSt S «k 7 IZ LX l>&\.\ 
ZOig&lZte. 5fe^jSU^^^fflM4 2S-jffi|[x 

v^-yri-hztizi^x. znmiVKtxmss 
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fcUTflffl-rSifc it*). HM38£»J£ 

[0064] <fcfc. *IKB<omWa«b ?> s JX*9>i» 

gBriHS-CfcS. **ftfcSLTIi. U&UrSgloS 

(a) te*LfcJ:$fc, ft^Uiafcy-^KW 
16a. 16b &8&t& . ftfrWKJi. . 
i£JSJ§HiGaAsS«l It. 0*L=5rW?X?£:frl, 
T. S i-f*>£}|lli8mE4 5KeV. K-X42. 5 
X 1 0" c m-20*frt'-f * >i&hlXimmtteh n 

(07^ ? fc^LT S i 4 *y £iD3t®E 1 1 0 K e V. 
F-X16X 1 0 13 c m-ie&frX'l Zb 
liZ X 0 1 6 afcir/KM ffgg 1 6 b £JB 

[00 6 5] ifcfc. 09 (b) t^L^iot. 1- 

#12 0 nm<^ft^y/Xf 2 0 nm 

y^--y? r -ri,ifcfcJ:'3^tflS* J 0. 

- h«s 1 4 tmm-h - 1 & . 

[0066] 09 (c) tSLfciofc. «Pl3fI 

7fcLTSi4jJ-y£;8liatmffi4 5KeV. K-XS 
1. 3xl0 13 cm-2<^frT'f*>^EA't&-rttCi 

*m%mi5b%znmmw§ 15 

[0067] mz. 09 (<n icsutiafc, pa* 

T^XVCVD (Chemical Vapor Deposition) SSrfflV* 

RIEOteactive Ion Etching) ^tf)£:frttK 5 -fx >y f- 
y^fflV^TX-yf-y^ (X-y^K-y?) -thZblZX 
*) Y- YW& 1 4 <DHBfc S i O2 *»f>&&fliS4 4 £ 
Jgjfctfc. ^V^TiOfflS4 4Sr"7X^{=:tTMg-f^ 
y£ina^EE2 0 0KeV. K-XS1. 7Xl0 1! c 

nr**>*frT>f *>i£A-f & £ b tZ X 0 
yTfc&SpS^-yb®igl7. 17£-^«-r&C:fc 

[0068] fiftfc, 06 (e) fc^bfcJ:?£«ffi£ 

s&fcts. iwwtii. m&8 oo~9o ox; 

h V-XSffi 1 8 a£ Xlf V W 1 8 b ZB&L t 
tp^7 hSOGaAsMESFETl Ofc^fltt 



) ^1^11-150124 
1 6 

[0069] &JMWlt3&2t?)g&m£Xtoi. + 

tsfits 1 5 ps* -/ 1 7 1 tr-ttt-maes 

S#16a. 16bli. iat&WWftRSn.Tlvar 
v>. L*»U y-h®6l4J:y-X- KW>^«1 
6a. 1 6 bfc<OlSllS#*#^«fc 

[ 0 0 7 0 ] =Sr*J. OhSiBBL^iaS^jEifctJ^T 

ti+**)v%m>&vy>i?x9*miizmfxwm 
a&o&n* &s r si t t±ma ±x-t>&\ 

[0071] 

imcvto&i &L±mmttii5iz. ^tmtzxtia, 

) h&$: l )B&t&z:btfX'ZZ>XdtiZ%:&. *eo&&b L 

x . mtx *) i><m.x-im*-n vvvvx? z $mth 

Zb#X'*hXo\iZ%h. 

[0072] . iitf . p «y b 

rvhm&m#5\^ns£L-r&&zbiJ i %\>\ 

0 teX2ztt:*->W J f- J r*tl'M<7>T&lzMt 0S#ttt 
[ 0 0 7 3 ] *#6BBt:«J:it«. p£^7 h?:^ 

t>»WSilTV^ ptf*»/ hSME S FET?r# 

[0074] t^. *iiBatcJ:Wf. y-vm&vmm 

tzim&B&t&ZbizX*). +BHW^Pl*i r 7h 
[0075] SMC ^fSWfciixIf. IBSS-ffl^Si 

mh ? y : Jz?z tittmmtcxuizx o xwm-z 

Lb#X-$ZXolz%&. 

[0076] btiX o tc. JgmzXitii. # 
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[01 1 *9ffllZttP#1rv hSME SFETtf>8» 
[02]*^fc££3S2Optf*«yhSMESFET 

[05] pS^«ybfg«l 7, 1 7<0H|gLp-p*^ 
[06 ] *fW*0p»-K^«y hSME S F ET<0 KW> 

[@7 ] *^<om«5&«h *7> s Jx9<m\ m&n 

ffi5r^rrmig|Snii0Cfc & . 
[08] *»WcJ:9»«A.*P!K>-» hSMESFE 
Tey&mo* -v U TffigTo 7 0"C 

&£. 

[09 ] 7>^X?<D3l2?>tB&fr 
ftSr^1H»6XSBiji!0Cj) £ . 

[01 0] pMffia6S^Ji£^SMESFET<08tl& 
Brffi0-CJ>S. 
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[011] pM«^*Jf£3Tt£S!J?>MESFETeD 

[012] y~xiMi3 6ajsJ:ift«Wymi3 
6 baJU&a**? Vl/fM^i Tfc sSr& pE 1 3 7 
5rgt-«:«l3S^t1R«SBtiii0rfcS . 
[013] «B»*^«iWtMiTV* p* 

•yhSMESFET£ft?18&BrIB0-e&£>. 
[014] «aW)p^-yhSMESFETOy-bfi 

h. 

10A. iob mffimhjyitx? 

1 1. 131 WtSL 

12. 132 *-***fM 

14. 134 y-b«s 

15. 135 *ISfg« 

16a. 16b. 136a. 136b y-X-FW 



17. 137 P**«yM8W 
20 18a. 18b. 138a. 138b V-A4'W 



38. 42. 44. 144 
133 p 



[01] 




[04] 





[05] 



LF4.56jim 
Lsrt.5/im 



0.9 1.4 1.9 2.4 2.9 

v-*-hV-r>WM(iim> 




0 2 4 6 8 
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J* *"W 
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[03] 



[06] 




0 2 4 6 



1 


250 r 


e 






200 i 






V / 

«s 


150 


tBmfl 
Ignr 


100 


A 






50 




ol 









(b) 8 ioo 



(a) 
(b) 
(c) 



r Lg=0.4jiirr 
Uw=fl.gfim; 

U 0 2 4 6 8 10 



[07] 

H* Ji HI 



0 2 4 6 8 10 



[08] 



o 



18 



17 



1 n yF^ ' 



-Mi % 



* 16 



15 



14 



12 £ 15 



1 n' " r—ir_nl 
_E_J LJE> 



—11 



-17 
-11 



ZateSB ) B^fea ^16b 

(e) ' 



16av vnfrm 



136a- 




17 
11 



138a 



[010] 
134 



13Z 138b 



7mm 



_,133 
^K-131 



(12) 
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[09] 



(a) 



12 







(b) 


12 






(c) 


12 



—11 



--—11 




136a- 
137- 



[012] 
134 

138a T 132 



138b 



11] 

W 144 



136a-- 



136b 
,137 
rh-131 



144 ,_»f 144 
t 132 1 ] 

138a 135 V^^^ 135 13 Jb 



in! n+ -1 



•136b 

-133 
-131 



[@13] 



144 I? 4 144 

1 132 



136a-- n + 



135 ^ 



nf --136b 



P J ---4-137 
-131 



114] 




0 2 4 6 8 10 



